Size. The average size of the red cells is 7.0oL, with a usual range of from 6'to 8j. A IV. Physiological variations of the red blood corpuscles. The dog is an animal subject to a large number of diseases, and frequently harbors intestinal parasites. There are considerable differences in the blood findings in apparently healthy animals. Klieneberger and Carl"8' find a variation of 33 per cent in the red blood cells, of 50 per cent in hemoglobin, and of IOO per cent in the white blood cells.
Age. The number of erythrocytes increases slightly with age until adult life is reached. Stoltzing545 finds the red count to be I.5 million higher in adults than in pups a few weeks old. Stockman and Grieg5" found an even greater difference.
Sex. The male has a somewhat higher number of red cells than has the female (Otto421, Holz237,Lyon336). Kuhl295 found slightly higher counts in the females in ten animals examined.
Alirnentation has no noticeable effect on the erythrocytic content of the blood of dogs. A moderately long period of starvation may cause the count to increase by 500,000 (Nelson401).
Environment. Dogs are not as susceptible as are rabbits to environmental conditions, but poor hygienic conditions undoubtedly influence the erythrocytic count to some extent.
Breed. There is a tendency to anemia in dogs of improved and delicate breeds (Friedberger and Fr6hner"80).
Emotional stimuli. Fright, pain, etc., cause a moderate increase in the number of red blood cells.
Asphyxia of any type-high altitude, exercise, etc.,-will cause a slight increase in the number of red cells.
Anesthetization. Etherization, properly performed, does not raise the erythrocyte count (Mann348, Lamson301), but some struggling is almost unavoidable, and Lamson found, in twelve cases, an increase of 1.3 million red cells following etherization. Pregnancy causes a slight diminution in the number of normocytes (Welcker 600).
Castration is without influence (Liitje333 VI. Physiological variations in hemoglobin. The percentage of hemoglobin is considerably lower in pups than in the adult. There is some diminution also in old age (Paton and Goodall430, Stockman and Grieg544, Bucalossi64) . No conclusions can be reached about the difference in the sexes, since Otto421 reports higher percentages in males, while Kuhl295 found the female to have more hemoglobin than the male. VII. Description of the white blood corpuscles.
Polymorphonuclear neutrophils. These cells vary considerably in size, ranging from 8 to I5U in diameter. The nucleus, sharply defined, occupies only a small portion of the cell, appearing as a twisted coil or irregular spiral, sometimes S-shaped, made up of small balls of dark blue chromatin, arranged without order, or appearing coarsely reticulated. There are often clear spaces between the coils of the nucleus. Rarely are these cells polynuclear. Corsy'03 finds the Arneth count to be normally 372, with the following division into classes:
Class I II III IV V VI I % I7% 32% 28% 22% 5% Some of the earlier workers believed that the protoplasm mignt be homogeneous, or might contain a varying number of fine granules resembling the neutrophilic granules of man (Busch and Van Ber-gen85, Dawson119, and others). The majority of investigators, however, consider that granules are universally present, similar in morphology to those in human neutrophils, but more difficult to stain. The protoplasm is very weakly neutrophilic.
Lymphocytes. These cells resemble those of man. They are from 6 to iott in diameter. The nucleus is rounded, occasionally oval or, rarely, indented. It is sharply defined and pyknotic. There is a small ring of surrounding homogeneous protoplasm, which sometimes contains a few distinct azurophile granules. Large mononuclear and transitional cells. These are analogous to those in human blood. Thev are the largest cell in the blood of dogs, ranging from 8 to I8gt. The eccentrically placed nucleus is 366, commonly bean-shaped, but may be rounded or lunate. There is an abundance of homogeneous protoplasm, weakly basophilic, with, usually, a few large azurophilic granules scattered throughout.
Polymorphonuclear eosinophils, called "oxyphils" by Dawson'19 and Tallqvist and von Willebrandt555, "aurantiophils" by Hirsch-feld232. These cells are usually slightly larger than the neutrophils, ranging from 8 to i 6[t. The nucleus, irregular in shape, occupies about one-third of the cell. It is not as well-defined as that of the neutrophil. The protoplasmic granules are large, varying in size, shape, and number. They are usually round, but may be oval, rodshaped, or irregular. The granules are not very numerous, the number varying. Sherrington'30 has found from 30 to 6o in each cell. A distinctive feature of dog's blood is the relatively weak affinity of the eosinophilic granules for acid stains. They stain poorly with WATright's stain.
Polymorphonuclear basophils are similar to those of man. They are from 8 to I 5[ in diameter, with a very vesicular nucleus, occupying from one-half to two-thirds of the cell. The protoplasm contains fine, rather abundant, metachromatic basophilic granules, varying somewhat in size, commonly round, but sometimes bacillar or lenticular.
Myelocytes. Schifone495 regards an occasional neutrophilic myelocyte as a normal finding.
VIII. Enumeration of the white blood corpuscles. The normal total leukocytic count is very variable. The average of 788 counts by 67 investigators is I1,840 per cu. mm., the range of normal counts being from about 6,ooo to 20,000. The differential find- IX. Physiological variations of the white blood cells. There is variability in the total leukocytic count, in apparently normal animals, amounting sometimes to as much as IOO per cent. Age. In young pups a few weeks old the total leukocytic count is approximately double that in the normal adult. There is a greater proportion of lymphocytes and fewer polymorphonuclears. Only Corsyv'0 maintains that the number of lymphocytes is relatively less and the number of polymorphonuclears relatively greater than in the adult.
Sex. Kuhl295 found that males have a higher total leukocytic count (2,000 to 4,000) than have females, with a similar differential counts.
Pregnancy. Corsy'03, and Meyer363 have both found a slight increase in lymphocytes, with a corresponding decrease in polymorphonuclears in pregnant dogs.
Alimentation. There is a definite digestive leukocytosis in dogs. Goodall'94 has found a fairly regular rise in the total number of leukocytes to a maximum at four hours after feeding, with an increase in the relative number of lvmphocytes. Pohl438 considers the maximum to be reached three hours after feeding, when an increase of 78 per cent has occurred. Schultz511 finds a rise of from IOO to I o per cent in 45 minutes, and lasting several hours. Nicholas and Cot404 note a slight lymphocytosis in digestive leukocytosis. Corsyl03 states that there is sometimes a slight polynucleosis, sometimes a slight mononucleosis. The return to normal is gradual, requiring several hours.
Anesthetization. Mann348 has made a complete and careful study of the effects of ether anesthesia on the blood of dogs. He considers that although the preliminary excitement, struggling, and asphyxia have an effect in raising the leukocytic count in anesthesia, there is, nevertheless, a definite etherization leukocytosis, which may begin within one-half to four hours. The increase may be very slight, but usually by the end of the fourth hour the number has doubled. Usually, following etherization, a decrease does not begin for several hlours, and the count is still above normal 24 hours after. There may be an actual increase of all types of leukocvtes, but the polymorphonuclears are usually the only form showing a relative increase. The lymphocytes are decreased relatively.
